Practice Question 1.
This experiment involves a 2.2kb long DNA shown below, which contains one strand annealed

to a DNA primer, followed by a double stranded

region containing a promoter sequence for a B
bacterial RNA polymerase (RNAP). The promoter is \ Promoter
located ~1.0kb from the primer. A bacterial I "

1.2 kb

replisome is added to this substrate in the presence Primer >
-_mpo(lTAM__:}of radiolabeled dNTPs (Lane 1). In lanes 2-5, an 5\// 1.0%b

i denti€ increasing amount of RNAP is added to the reaction, ¥
What J’ in conditions such that the RNAP synthesizes a 20 nucleotide long RNA from the promoter but

\ is then stalled on the DNA after synthesis of the 20 nt long RNA. Reaction products are

“i. \abl"t& fractionated on a gel and a size marker is included. Only radiolabeled nucleic acids are
raalo " detected.

RNAP
A — Describe how the presence of RNAP in the reaction affects the

- 4
production of the species labeled “A”. What biochemical event led to the kb
production of the species labeled “A”? ' -A
« CpegieS s > 2.0 kb in Length. 20-
- Tncreating amownts of- RINAP decreaies +the amount

0 ‘c ng AT . by +he DNA prlymerate '
— Comp\ef( DNA repj?tcoﬁ—’mn“rerﬂ (N production ot SpecieS A

1.5-

1.0- -B

B —Describe how the presence of RNAP in the reaction affects the
production of the species labeled “B”. What biochemical event led to the
production of “B”?

* Species B: V[ kbin .Qmﬂth.
— Bis not oetectel without RNAP. The amount-of
B Qﬁad\ﬂ‘a_ mereates AS fhe omdont-of RNAP 1S

ncreased .

Racedl on its Spt. B Corvepponds +o DNB Sywihelited by the DNA
- PO(‘sz\ﬁ’a“— yntid iE reaches e eralleel BVAP, which blocke Wy 4er repLicotion.

0.5-

12345

C — Describe how the presence of RNAP in the reaction affects the production of the species
labeled as “C”. What biochemical event led to the production of “C”?

® Species ¢ ~1.2Eb in Dength.

S 0 ic not detecttd withost RNAP. The amount of C Ceadily
-\V\CROU‘CS al "H"C QMOW\'\' O’F R»\)AQ 'l(‘ ‘W‘\CV'CWOQ-

~ Raged on € 03¢, C corvecponds o DNA Synthecived from e
Site wheve. RNAP 1§ Gralled fo e end chIm Dr\{)}ﬁ. The, DNA
. LOtaledd &NAP pwog alde
Polymerate  previoug! blocked bd—%b “
r‘csgwm rtPQ'\corHof\ U;a\;% e RNA thet-wal d\j"\mﬁtfd ba~ RNAP
ag a \)rivnﬂn
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Practice Question 2. Pola Pol § Pol ¢
This t.ab.le includes a. Activities Polymerase Polymerase Polymerase
description of the major

activities/properties of Fidelity 103-10 104-106 105 - 10-6
three eukaryotic DNA

3°-5" exonuclease 3.5" -exonuclease

polymerases (DNAP). Processivity low low high
A — Which of these DNAP PCNA stimulation ) s .
would make the most of processivity
mistakes? 2pts.

Pol & (Po\o( has the  lowett -r’-’loleﬂ\&a_\

B — Which of these DNAP lacks proofreading and why? Based on the data provided above and on what
you know about the function of this DNAP, explain why this DNAP does not need proofreading. 4pts.

Pol oL lacks proo—Fnaolma acﬁvi?,. (4 oloes nor have Af —35"
exonuclcate acivity). Dol ok O does notUneed proofreading  capabili
bCPOU&C T"' w\ \.(\"\ V‘H WW QNA' OV"V"f'T' -rhf pnbab I\‘\-a, b&- Maklma__
amictake n fudh afhort (eament of DNA i€ low,

C — Provide an explanation (not just a description) for the differences listed between Pol.5 and Pole in
terms of processivity and stimulation of processivity by PCNA.4pts.

Dol & it more procecsive +han Pol & y bur Pmotcrnvt? < not
hight Primuloted  Compoved  fo

Wha? Pol4 hat a P-domain which wrzpe aroond the template-
ancr Auplex and conferg b(qh prvctmvi-\a, Withotr P(NA (Co PCNA
won'd incredfe Proceqrivity by wueh).

D — On the figure below, indicate the positions of:

1: All three DNA polymerases listed above.

2: All PCNA molecules

3: The helicase involved in unwinding the DNA. Include the specific name of that helicase on the
figure. 4pts.

] PCNA
Mima s
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Practice Question 3.

Do the following statements apply to DNA Replication in Bacteria, Eukaryotes, Both Bacteria and
Eukaryotes, or Neither Bacteria nor Eukaryotes?
Write “Bacteria”, “Eukaryotes”, “Both”, or “Neither” as appropriate in the boxes below (1.5 pts each).

Neither

Bacteria

€v karyotes

Both

Ev kary ity

Neither

Neither

Eveonryotes

Sliding clamps unwind DNA at the replication fork.

Replication fork polymerases are physically linked together by a flexible protein.
Primase is fused to a polymerase that extends upon primers with short DNAs.
Primers can be removed by a nuclease that acts on RNA:DNA hybrids.
Telomerase is required to prevent the progressive shortening of the genome.
DNA strands can be synthesized by DNA polymerases in the absence of a primer.
DNA Polymerase | synthesizes both the leading and lagging strands.

Nucleosomes are reassembled behind the replication fork.
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